Associated production of D-mesons in pp-collisions at 27 GeV
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Minimum-bias events

o pythia8.303 (p + p, /s = 27 GeV, SoftQCD=on)
o Fairly fast: < 1 msec/event

o Channels of interest:
D° — 7T K~ (0.0395 + 0.0003)
DT — K—ntx™ (0.094 4+ 0.002)
o D-meson events tagging:
1. DD-pairs
2. D*t — DOt
3.AID

o Study is focused on a data-reduction by the online-filter
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D% — K—7t: resolution

M(piK)-M(DO), o(p)/p=0.01 M(piK)-M(DO), o(p)/p=0.02
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D% — K—7t: resolution
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D% — K—7t: background

Worst-case scenario: only pos/neg charges are distinguished:
Any xty~ are treated as 7T K~
tracks selection: p > 0.15 GeV/c, pr/p > 0.1

M(piK)-M(DO) M(piK)-M(DO)
hdM_DOany

Entiies 4.814434¢+08

x
3
2

hdM_DOclose

JJJI —LLLL s 10007
- e

10¢

<
8

2

g

2
8

N
8

N
S

N
S

PN SRS N IRV VIS AT T
005 0, 15 -0.01 -0.005 0005 001 0015 002
M(TK)-M(D"), Gevic? M(TK)-M(D"), GeVic?

.
=
&
g
El
°
&
g
SF
.
&

5 5

8 S
/

@

8 8

Probability of pos. trigger decision

Am(D° — 7K), MeV | P(rtK=) | P(K*tx—) | P(Kn)
<10 0.09 0.10 0.16
< 40 0.27 0.28 0.39
< 100 0.44 0.45 0.52

10M pp-interactions
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Events of interest: xp = —£=2— > 0.2

Pz ,max
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D% - K—nt: xg

Events of interest: xp = —£2— > 0.2

Pz ,max

means |pz| > 2.5 GeV/c

Probability of pos. trigger decision (Am & |xg|)

Am(D® — 1K), MeV | |xg] P(rtK~) | P(Kt7n~) | P(Kn)
< 10 any 0.09 0.10 0.16
< 40 any 0.27 0.28 0.39
< 100 any 0.44 0.45 0.52
<10 > 0.2 0.018 0.021 0.038
< 40 > 0.2 0.07 0.08 0.13
< 100 > 0.2 0.15 0.16 0.24
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D° — 7K: 7/K spectra

mtfrom D™->mK

_plab_pi

Entries
Mean
Std Dev

==t

45
p. Gevic

K from D°->mtK

1_plab K

5

g

a

8

8

8

h
Entries
Mean
Std Dev

il

25
p. GeVic



D-Event-tagging:

Channels of interest:
D® — 7t K~ (0.0395 + 0.0003)
Dt — K=27" (0.094 + 0.002)

o pp — DDX: complete reconstruction of D-mesons

o D** — D7+ (0.677)
D** width: 83.4 4 1.8 keV

o pp — NIDX with A} — p+ X (=05
(e} (o}
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Rate of charmed events

Rate of charmed events per 1M pp-collisions at 27 GeV/c
DYX 240 DX 167
D-X 308 | DX 199
D°X 485 | D*°X 16.2
D°X 59.2 | DX 21.4

DfX 7.2

DX 10.4

ATX 227

A X 25
Associated D-meson production:
DTD=X 85
DFD°X 125

D°D-X 143 | A;D-X 58
DODOX 292 | AJD°X 126

Note: expected rate of inelastic collisions 3 MHz
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pp->D°D°X, D°->TK + cc, o(p)/p=0.
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no PID
pp->D0+50+X

h2D0D0bar_bg_best

ideal PID
pp->D°+B°+X
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D* — D + 7% chains
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o But outgoing charged
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pp — NEDX with Af — p+ X

pp — AFDOX with AF — p+ X (= 0.5)

+=0. +
pp->A:D X, p(A)

o
pp->AD X, p(p)
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AL are concentrated to the beam axis
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Conclusions

o Momentum reconstruction at online-filtering: resolution?

o Particle identification (7/K)?
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Armenteros-Podolanski: D’->1tK
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Armenteros-Podolanski (D0), o(p)/p=0.1
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D% - 7K

Armenteros-Podolanski:

D°->mK
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Armenteros-Podolanski: Bg(m, K)

h2arm_podolanski




